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AESIRACT 

Designed to meet the job-related metric measurement 
needs of students preparing to be homemaker or health aids, this 
instructional package is one of five for the home economics 
occupations cluster^ part of a set of 55' packages for metric 
instruction in different occupations. The package is intended for 
students who already know the^ occupational terminology^ measurement 
termsr and tools currently in use.* Each of the five units in this, 
instructional package contains performance objectives^ learning 
activities^ and supporting information in the form of text^ 
exercises^ and tables> In addition, suggested teaching techniques are 
included. At zhe back of the package are objective-based evaluation 
items, a page of answers to the exercises and tests, a list of metric 
materials needed for the activities, references, and a. list of 
suppliers. The material is designed to accommodate a variety of 
individual teaching and learning styles, e.g., independent study, 
small group, cr whole-class activity. Exercises are intended to 
facilitate experiences with measurement instruments, tools, and ^ 
devices used in this cccupation and job-related tasks of estimating 
and measuring. Onit I, a general introduction to the metric system of 
measurement, provides informal, hands-on experiences for the 
students. This unit enables students to become familiar with the 
basic metric units, their symbols, and measurement instruments; and 
to develop a set of mental references for metric values. The metric 
system of notation also is explained. Onit 2 provides the metric 
terms which are used in ±his occupation and gives experience with 
occupational measurement - tasks. Onit 3 focuses on job-related metric 
equivalents and their relationships. Unit 4 provides experience with 
recognizing and using metric instruments and tools in' occupational 
measurement ^sks. It also provides experience in comparing metric 
and custOK measurement instruments. Onit 5 is designed to give 
students p- ^ce in converting customary and metric measurements, a 
skill consiaered useful during the transition to metric in each 
occupation. (HE) 

• K,, T7PTr inrinHp manv informal unpublished materials not available from other sources. ERIC makes every 



TEACHING AND LEARNING 
THE METRIC SYSTEM 



This metric -instrui'iional package was designed to meet job-related 
' metric measurement needs of students. To use i^ms package students 

should already "know the occupational terminology, measurement 

terms, and tools currently in us^,. These materials were prepared with 
^the help of expenenced vocaiional teachers, reviewed by experts, tested 

in classrooms in different parts of the United States, and revised before 

distribution. 

Each of the five units of instruction contains jjjffformance objec- 
tives, learning activities, and supporting inform^n in the form of 
text, exercises, and tables. In addition, suggested teaching techniques 
^ are included. At the back of this package are objective-based evaluation 
items, a page of answers to the exercises and tests, a list of metric 
materials needed for the activities, references, and a list of suppliers. 

Classroom expenences with this instructional package suggest the 
following teaching-learning strategies: 

1. Let the first ^xperiwices be informal to make learning the metnc 
system fun. 

2. Students learn better when metric units are compared to familiar 
objects. Everyone should learn to "think metric." Comparing 
metric units to customary units can be confusing, 

3. Students will learn quickly to estimate and measure in metric units 
bV "doing/' 

4. Students should have experience with measuring activities before 
getting too much mfo/inaiion. 

5.. Move through the units in an 'order which emphasizes the sim-^' 
plicity of the metric system (e.g., length to area to voliimel 

6. . Teach one concept at a time to avoid overwhelming students with 
too much material. 

Initj is a general introduction to the metric system of measure- 
ment which provides informal, hands-on experiences for the students. 
This unit enables students to become familiar with the basic -metric 
units, their .symbols, and measurement instruments; and to develop a 
set of mental references for metnc values. The nietric .system of nota* 

"So explained. . 
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Unit 2 provides the metric terms wliich are used in this occupation 
and gives experience with occupational measurement tasks. 

Unrf_3 focuses on job-related metnc equivalents and their relation- 
ships, ' ^ 

Unit 4 provides experience with recogniz.ng and using metric 
instruments and tools in occupational m^surement tasks, it also pro- 
•vides experience in comparing metric and customary measurement in- 
S struments, 

. Unit 5 is designed to gi-e students practice in converting custom- 
ary aiidmetric measurements, Students should learn to "think metric" 
and avoid comparing customary and metric units. However, skill with 
conversion tables will be useful during the transition to metnc in each 
occupation. 

Using These Instructional Materials ^ , 

This pacige was designed to help students learn a core of knowl- 
edge about tjie metric system which they will use on the job. The 
exercises facilitate experiences with measurement instalments, tools 
and devices used in this occupation and job-related tasks of esiimating 
and measuring. 

P 

This instructional package a'-o was designed to accommodate a 
vanety of individual teaching and ..niing styles. Teachers are encour- 
aged to adapt these niatenals to : 'nvn clas.ses. For example, the 
• information sheets may be given to UKifnts for self-study. References 
may be used as supplemental rpsource^ Exercises may be used in inde- ; 
pendent study, small groups, or whole-class activities, .All of the' 
materials can be expanded by the teacher. 

. Gloria S Cooper 
Joei II. Magisos 
Editors 
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^[This aubiicai.on a3s le^eioped ;,i,'W^nMOconiraci No OECO '4 9336 'M 
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enrio[ser^eni by rhe u 5 OHice of Education should be mfe^rjed , 
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UNIT 



SUGGESTED TEACHING SEQUENCE 

1. Thrso introdiiclory exenises may require 
iwo or three teadiin^ periods for all fn'e ■ ■ 
areas of measurement. 

t Exercises should be followed in the order 
given to best show the relationship . 
between length, area, and volume. 

' 3. Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and 
measuring containers I and objects to be 
measurt^d.- . ^ 

4. Set up the equipment at work stations 
for use by the whole class or as individu- 
alized resource activities. 

5. Have the students estimate, measure, and 
record using Exercise's 1 through 5. 

6. Present information on notation and 
make Table 1 available. 

7. Follow up with group discussion of 
activities. 



' *nth('r'Ncho(>l (li'pjrtnu'iiis m\ hiivt' Amv^ which 
m bo UM'd M»'irir srpplu'r.s arc IisU'd m ilu' rvktmv 
seel ion. 
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OBJECTIVES 

The sludent will demonstrate these skills for t, i' Linep, Area, Volume or Capacity, Mass, and 
Temperature Exercises, using the metric terms and measurement devices listed here. 



EXERCISES 



SKILLS 


l.inpir 


Arra 


Volume or Cipicity 


(pp.9- 10) 


Tfmpffiturf 




(pp 3 -4) 


(pp 5-6) 


(pp 7-81 


Ip.lU 


1 l{rri>unii»' M use thr 
iinil and iUs''mb(»l for 

:! Select, usp, and read Ihf 
appropri*le memuring 
instniments for: 


millimt'ln' (rnnil 

n iiuiiii 1 r\ 'II f 

mcln' (ml 


si|U arc 

cj'nlimelrc 

1 

(cm' 1 

square 
mvlre 
(m'l 


rubio ei'iili 
mfUf (cm 1 

rubir metre 
im') 

litre in 


Cium Ig) 
kiloj^ram 




;i Sialntrshow a 
physical refprencc for' 






millililrelml) 






1 him^iW wilhm 


ht'ifjhl.widthjir 
l<*ni;tii of {)\]\\'Cis 


lht»ar<'ii i)i 


capaciiyuf 
roTi tamers 


(he maii uf i)b]ect.s 
»n jrams and kikv 


tin* lomperalure of 
the air ur a liquid . 


5 Htsid correrllv 


niflrt' iiit'lric 
lapp nu'astirf . ;ind 
mplrif rulers 




mtMMiri'menU 
u(\ KTudualed 
v.-)lump mraiur 
in j devices 


;i hk^^tm scale 
■ind a Kr<im scale 


A Celsius thermometer 



RULES OF NOTATION 

1 

2 
3 
4 

-■-5 



Symbols are not capitalized unless the unit is a proper nam^(nm/iof M). 
Symbols are not followed by periods (ni not m.). 
Symbols are not followed by an s for plurals (25 g not 25 gs). 
A space separates the numerals from the unit symbols (4 1 n'bt 41). 
■Space5. nct-coiTmas; are-used to separate-large numbers into gr<)ups of three-^ 



digits (45 2 1 ^km not 45,271 kj;i), 
6, A zero precedes the decimal point if the number is less than one (0.52 g not .52 g). 
Litre and metre can be spelled either with an -re or -er ending. 

information Sheet 1 
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METRIC UNITS, SYMBOLS, AND REFERENTS 



METRK PREFIXES ,". 



Quantity 



Unitth 



Area 



Volume and 
Capjoity 



Mass 



I JTl TH£jC 



Metric L'nit 



millimetre 



centimetre 



metre 



kilometre 



square 
centimetre 



square metre 



hectare 



millilitre 



litre 



cubic 
centimetre 



cubic riietri^ 



millijjram 



pam 



kilopam 



metric ton 

[1 OOOlcilofframsl 



Symbol 



mm 



cm 



km 



cm" 



ml 



cm' 



m 



Usfiful Referents 



ThickneikSofdlmeor paper 
clip wire 



Width of paper clip 



Height of door about 2 m 



12'mlnule walking distanc^e 



Area of this space 



— — 

Area of'card table top 



Football field including sidelines 
and end zones 



Teaspoon is 5 ml 

7" 



Alitflemore than 1 quart 



Volume of this container 
4=7\ 



A little more than a cubic yard 



Apple seed about ID mg. grain of 
salt, 1 mg 



Nickel ahoiit. 5 



Webster's Collegiate Dictionary 



Volkswagen Beetle 
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Table 1-a 



Multiples und 
■ Submultiplef. 


Prefixa 


Symbols 


1 000 000 = 10'' 


mega (mYj a) 


M 


1 000 = 10- 


kilo (klfol ,' 


'k 


100= 10' 


■heclo(hek'lo| 


h 


J0 = lO' 


deka ('dek a I 


da 


Base Vnit 1 = lO" 






0.1 :io'' 


^ deci (de.': i) 


d 


0.01 = 10 • 


centi(sen'ti) 


. c 


0.001 = 10"' 
O.OjlOOOl = 10"" 


milii Imili) 


m 


miorfl Imi'kro) 





Table 1-b 



LINEAR MEASUREMENT ACTIVITIES 
Metre, Centimetre, Millimetre 



THKMET|{I'(m) , 



A. DhVt;LOP A FKKLlNd FOR TIlK S!/,K MKT RI- 

1. Pickupoi^i'bftlu'niwre 

slicks and st;i!ul It up Oil till' ' ' 
floor. Hold iimplag' with 
one hand. Walk around the 
siick./No\v.st((ndnt\\t to 
the stick. With yoiiroihor 
hand, touch yourself where 
, the tofiof the metre ^tick 
iXMiies on viHi. 



\ 



TIIATISIIOWIIIGIIAMKTRF.ISI 
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3.' Choose a partner to sUnd 
^atyoiirskie. Move apart 
. jothat/ou'canput'^orio ^ 
" end,ofaiiietrestick on ' ... 
, ^ - 'yoiir.parineT's-shoiilder 
and the'?)lher entl on 
• yoijf slioul^ler. Look ;^l 
the ^Pace b^t^een you. 



TllVrisiliE\\lDTHoRVmRE 




B, Dl'A'ELOP YOrn ABILITY TO ESTLMATK IN METRES , 

'Now you will improve your abUity to estimate in metre;!. 
Remember where tile length and h'eight of a metre was on your 
• body, - > ' , • ' 

For each oPthe following Items: ' 

Estimate the size of the items and write your estimate in the 
ESTIMATE column Measure, the si?e with your metre^stick ^ 
' and write the answer in the MEASUREMENT column.' 



2. Hold one arm outsiraitiht 
at shoulder hoiglil. Put 
ft metrt^stick along .this 
P • arm until ih(> end hits iht> 
endof yourfinficrs. Wliere 
islheothcr«ndofihi^ 
i^etrestick'^'Fourh your- 
self at that end, 



■ ^ . 

THAT IS now LO.XOA.METRKISI 
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UllimilMMiuilflV 



Decide how dose^'our estimate was to the actual measure. If 
'your estimatt^^a-s witliiii 25'; of the actual measure you are a 
^■'•Metric .Marvel." 



.1, Height of door knob 
from floor. 

..2, Height of door, 

3. Length of tatile. 

■1, 'Width of table, 

^ 5, Length of wall of 
this room. 

6, Oijitanci; from 
you to wall, " 



How Close 

Estimate .Moqsurement Were You? 

(m) (m) , 



Exercise 1 

(continued on next page) 



11. TUKCKNTlNffiTRKlrm) 

;!(viiiimdrt^yoii wnir Ifi-'lrmlllx liH»rn:i ^ilrnr 100 cm 

A. nFA'Hl.or A FHHI.IMi FDR TllH Sl/H (IF A CHN'riMKTRH 

1. Hold tilt' nu'lric ruler ;iuain<t ihe widlh of your tiiiimhnaiL 
^ How widi' i> it'.^ cm 

2. Mvimv youriluimb fmm ihc firsi joini \n ihc m\. 
cm 

:;. I the mt'lric ruler lo fiiui iiii; widlh of your piilm. 
'111 

1. Mi';i>urc your index or pnmtinn finficr. Wow lonj; is it'.^ 
cm 

f). Measure your wrisl with a lape mi'asun\ Wliat is iht* dislanee 
arftund it'' em 

li. I'm' ihr tape measure to fnid your waist size. ^ I'm 

H. DKVKI.or YOI H ABILITY I'0 1';S11\I.V1'K IX CKXTIMEFKHS 

You aiv now frady |o ^(inuic in iviitimetrts. For eaili of the 
following; follow ihc iiroivdiire'^ used for estimating in 
metres. 

llowGoso 

F>tiinale M'lisureiiiojU Were You? 
, (emi (em| 

1. lls^th'of a iKiper 

clip, ^ ^ 

2. l)iameter i width i 

of a coin. . — 

:\. Width of a 

postage stamp. 

1. Length of a 

pencil. — 

5. Width of^a sheet 

of paper. ^ 

rwV^ THE CINTM FOB VOCATtONAL EDUCATION ' 



TlinnMIM^:iT{E(mm) 

There are milhmetre^ m one centimetre Wien a mensiirement 
' 2 centimetres and 5 millimetres, you write 25 mm [l2 x 10 mml 
+ 5 mm " -11 mm * o mm | , There are 1 ('H)li mm in 1 m. 

A." \mm A-FKHLINC FOR TIIF SIZH OF A MILLIMETRK 

I'sing a ruler marked in millimetres, measure: 



1 . Thickness of a paper clip wire, mm 

2/ Thickness of vourfingemaiL mm 

h Width of your tmperiiaiL - nim 

L Diamtler (widthjof a coin. i 

5. Diameter Ithicknessi of your pencil mm 

(i. Width of a postage stamp. mm 



B. FIKVKLOP VOCR ABILITY TO FSTIMATK IN MILLLMKTRES 

You are now ready to estimate in millimetres. For each of the 
following; items, follow the proirdures used for eslimatnij; m 
metres. 

How Close 

Estimiite Measuitment Were You? 
(mm) ' (mm) 

I Thickness (if a 

nickel. — . — — 

2. Diameter chicknessi 

of a bolt. . . 

;i. Length of a holt. ^ — 

], Width of a sheet • 

of paper, 

5. Thickness iif a hoard 

()rde>ktop, ^ 

(), Thickness of a 

button. ^ — 

Exercise .1 
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I 



AREA MEASUREMENT ACTIVITIES 

♦ 

Square Centimetre, Square Metre 



\V||| \ Y()|- DFSCKIHK TIIK AKKA OK SoMKIIIlNr,, VOi' AKK 
SAVINi; HOW MAW Sgl AUKS OK A (ilVKN SIZK IT TAKHSTO 
COVKH TliKSl'HFAOK. 

I. l1lKS(H^\RI":(i:NriNKTRE(cnr^) 

A. mW A FKHLINd KOK A Sgl'AHK OHN'riMKTRK 

1 . Taki' 11 liciir plastie tirid, or use tlu' frid on fi. 

2. Mt-asurt' the length and width of one of thost' small 
>(]iian's with aiviitinvtre ruler. 

TIIATIS()NKSQrAI{K('K\'TL\rrRE! 

1 Phuv your fintiornail over the iirid. About how numy 
s(iuans does it take to cover your fingernail? 

cnr 



llaee a coin over the Ahout U many squares 
does il lake to cover the coin? ^ cm^ 



5. Place a posta^je stamp over the grid. Ahout how many 
squares does il take lo cover the posta(;e stamp*? 
cm' 

(i. Place an envelope over the grid, \hout how many 
' squares dois it take !o cover the ciiul ne'^ 

cm' 

7. Mea.sure the length and width of the envelope m centi' 

" metres. Length cm: width cm. 

Multiply to find the area in squiire centimetres. 



0 



cm 



cm\ flow 

close are the answers vou l:ave in fi. and in 7.'.^ 
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R. DEVELOP VOrR ABILITY TO ESTIMATE IN SQUARE 
CENTIMETRES 

Vou are now ready lo dev(»k)p your ability to estimate 
in square ivntimetres. 

HememivT the sr/e of a s(|uare centimetre. Ko • each of the 
followihg items, follow the pr{)cedures used for estin^ting in 
metres. 

1 low Close 

Estimate Mea'^urement Were You? 
(cm') (cm-) 



1. Index card. 

2. Book (*over, 

3. Photograph, 

■I. Window pane or 



desk top. 



II. THE SQUARE METRE (m^) 

A. DEVELOP A FEELlNIi FOk A SQCARE \ffiTRE 

1. Tape four metre sticks together to make a .square which 
IS one metre long and one metre wide. 

2, Hold the square up with one side on the floor to see how ' 
big it IS. 

Place the squiire on the floor in a corner. Step back ind 
look. See how mui'h floor space it covers, ' 

■t. Place the square over a t ihle top or desk to see how 
much space it covers, 

5. Place the square against the bottom of a door. See'how'^'^ 
much of the door it covers, I low many squares would it 



lake 10 cover the door? 



m' 



THIS IS now BIO A SQUARE mRE IS! 



Exercise 2 

(continued on next page) 
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6 

B. DEVELOP YOUR ABILITY TO ESTIMATE L\ SQUARE CENTIMETRE GRID 



MKTRKS 

You are now n^ady to estimate in square metres. Follow the 
procedures WMi\ for estiniatinf; in metres. 

Mow Close 

Kstimate Measurement Were You? 
[nv] (m^^) 

1 nnnr 

2. Full sheet of 
news|)aper. 

3. Chalkboard or 
hiilletin hnnrd. 


i 
1 














































h 




















































— 























r ■■ 
















1. Floor 

5. W^ill. 

6. Wall chart or poster. 

7 ^\f\o nf flip r;ihinpt 
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VOLUME MEASUREMENT ACTIVITIES 

f ubic Centimetre, Litre. Millilitre, Cubic Metre 



1. rilKa'BlCCKNTlMKTRKlcni'l 

A, DEVHLOP A FKKLIXO FUR Till;; (TBIC CENTIMETRE 

1 . Pick up a colored \Mw cube, Measure its length, 
hnsht. and width 111 centinielres. 

THAT IS ONE (TBIC CENTIMETIiEl 

2. Findthevnlumeofapkbticlitrebox, 

a. Place a ROW of cubes a[;:-'.inst the bottom of one side 
of the l)ox. How niiuiv cubes fit in the row? 



ERIC 

JLU 



h. Place anotluT ROW of rubes against an adjoining side 
of the box. ilow m\\\' \m fit inside the box 
to make one layer of allies^ 

llow many cubes in eatii row? 



How many cubes in the layer in the bottom of the 
box;^ 

c... Stand a ROW of cubes up against the side of the box. 
llow many LAYERS would fit in the box? 



llowmany cube^ ineach layer? 



llow niiny cubes f l in ihe box altogether?. 

TIItVOLlWffiOFTIlKBOXlS 

(• ':N7L\ffiTRES. 



d, Pleasure the len^nh, \yidth, and hei[jht of the box in ,, 

centimetres. Length; cm: width cm; 

height cm. Multiply these numbers to find 

the volume in cubic centimetres. 



cnix 



cmx 



cm = 



cm . 



Are the an^^wers the same in c.and d.? 
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B, DEVELOP VOl'R 
CENTI.\eRES 



ABILITY TO ESTIMATE !\n'BIC 



• You are now ready to develop your ability to estimate 
in cubic centimetres, 

Remember the size of a cubic centimetre. For each of 
the following items, use the prcvvdures for estimating in 
metres. 

How Close 

Estimate ^k^ureraent Were You? 
(cm^) ■ (Hii') 

1. Inde.x card file 

box. 

2, Freezer container. _ . 

3. Paper clip box. 

4, Box nf staples. — ; 



II. THE LITRE (1) 

A, DEVELOP A FEELING FOR A LITRE 

1 , Take a one litre beaker and fil! ii with water. 

2, Pour the water into paper cups, filling each as full as you 
usually do. I low many cups do you fill? 

THAT IS HOW MllCHISTN ONE LITRE! 

3, Fill the litre container with rice. 

TIIA'P HOW MlKTl U T'AKES TO FILL A ONE 
LITRECO.M'AINER! 



Exercise 3 

(conlinuedon next page) 



n 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN LITRES 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN NDLLILITRES 



You are now ready to develop your ability to estimate in 
litres. To write two and one-half litres, you wnle 2.5 1, or 
2.5 litres. To write one-half litre, you write 0.5 1, or 0.5 
litre. To write two and three-fourths litres, you write 
2.751. or 2.75 litres. 

For each of the following items, use the procedures for 



How Gose 

Estimate Measurement Were You? 
. 01 (» I 



estimating in metres. 

^1. iMedium-size 
freezer container. 

2. Large freezer 
^ container. 

3. Small freezer 
'^ontainer. 

' i BoUleorjug. 
III. l'HE^^LLILITRE(ml) 



There are 1 000 millililres in one litre. 1 000 ml = 1 litre. Half 
a litre i.s 500 millilitres, nr 0.5 litre = 500 ml, 

L lJEVEljjl\\ FEELING F()R A \IILIILITRH 

I Examine a centimetre i ube. An;,'thin(; which holds 
1 cmMiolds 1 ml. ^ 

2. Fill a 1 millilitre measuring ^poon with rict\ Em| !y the 
spoon into your hand. Can^fiiliv p' iur the rice into a 
small pile on a sheet of papkM . 

TIIATISItOWMUCHONEMLLlLlTREISl 

.1 Fill the 5 ml spoon with ric(\ Pour ihe nee into anoiher 
pile on the sheet of paper 

THAT IS 5 MILLniTRES, OR ONE TEASPOONI 

4. Fill the 15 ml spoon with rice. Pour the rice into a third 
pile ont he- paper. 

THATJS ^flmtmESrOH^^ 
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You are now ready to estimate in millilitres, Follow' the 
procedures used for estimating metres. 

How (^lose 

Estimate Measurement Were You? 
(ml) (ml) 

I Small juice can. 

2. Paper cup fir lea 

cup. L 

3. Soft drink can, ' 

4. ■ Bottle, ' : 



IV. THE CUBIC METRE (m^) ,. 

A, DEVELOP A FEELING FOR' A CUBIC \ffiTRE 

1 , Place a one metre square on the floor ne,Kt to the wall. 

2, Measure a metre UP the wall^ 

3, Picture a box lhal'would fit into that space. 

' THAT IS THE VOLl'ME OF ONE CUBIC \ffiTRE! 

B, DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC mm 

For each of the follov'ng i'teni,^, follow the estimiiting proced- 
ures ii^e^^ before. ' ' . 

How Close ' 

Estimate Measurement Were You? 



1. Office desk. 

2. File cabinet, 

3. Small room. 



Exercises 
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MASS (WEIGHT) MEASUREMENT ACTIVITIES 



Kilogram, Gram 



J 



The mass (if an cbjec! is a nvasun' oJjhc amount of iraitrr ]n ihc 
ohj,rt, This amount !:< always thi' same unless you add or ^ubtract some 
matter from tho ohjeet, Weight is the term that most people \vhe!i 
they mean mass, The weight of an ohjeet is affeeted'by gravity; the 
mass o( an ohjerji is not. For example, the weight of a.person on earili 
might be 120 pounds; that same person's weight on the moon would he 
20 pounds. This differenee is hceau.se the pull of gravity on the /noon 
is less than the pull of gravity on earth. .\ person's miss on the earth 
and on the moon would he the same. The metric sy.<tem does not 
' measure weight,-it measures mass. We will u?e the term mass here. 

The symbol for gram is g. 

The .symbol for kilogram is kg. 

There are 1 ("lOO grams in one kilogram, or 1 000 g = 1 kg. 

ilalf a kilogram ean he written as;^oOO g,or 0.5 kg. 

A quarter df a kilogram eaiThe 'vrinen as 250 g,or 0.25 kg. 

Two and three-fourths kilograms is written as 2.75 kg. 



TIIKKIlOGRAM(kp) 

DEVHLOP A FKF.lJNn F,OR ■illK MASS OF A K1L0(U{.\M 

Using a balance or scale, find the mass (if the items on the table. 
j1it<'fore you find the mass, notice how heavy the object "feels" 
and compare it to the reading on the scale or balance.. 



i 



1, 1 kilogram box, 

2, Textbook. 
.'•I. Bag of sugar, 

■1. Package of paper. 

5. ^ Your o\)'n mass. 



B. , DKVKLOP VOl'R ABIMtV TO ESTIMATE l^' KILOGRAMS, 

For the following itpinS tlS'l'I^UTE i^m^^ of the abject in 
kilograms, then use tht' ^eal^' or balance to find the exact mass 
of the object. Write tM" M mass in the ME.ASUREMENT ' 
column. Determine lvJ\\'(.|osp your e.stimate is: 

HowGose 

Estimate •Measurement Were You? 
ik) (kg), 



1. Bag of rice. 

2. Rag of nails, 

3. Large purse or 
brief^'iLse, 

■1. Another person. 

5. A few books, 
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(continued on next page) 
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TllK(;ia\I(i;l 

A, DEVELOP A FHUI.NG FOR A GRAM 

3 

1. Take :) rolord plastic riiii^ 'Hold il in your hand. 

. Shako iht^ iiihe in voiir palm as it'^^hakm^ dice. Feel the 
J pressure on your hand when ihe cube' i> in nioiion, iht'n 

when It is not in motion. 

TliATISIlOWlkAVYAGRAMlSI . 

2. Take a second cube and attach it to the first. Shake the 
cubes in first one hand and then the other hand: rest 
the cul)es near thi' tips of your fin^iers, moving your 
iiand up and down. 

TIIATISTHK.UASSOFTWOGRA.USI 

iv Take fivo riibi's in one hand and >hake ihejii i!i;oiiiid, 
TIIATISTIIKMASSOFFIVF.GHAMS! 



B, DEVELOP VOIR ABILFI'V I'O EST1M\TP/L\ GRAMS 

I 

You are now ready to improve your abilityto estimate in , 
' pams. Remember how heavy the 1 gram cube is, how heavy 
ihe two jram cubes are. and how heavy the five p*am rubes 
are. For erich of the following items, follow the procedures^ 
used for estimating in kilograms. 

How Close 

Estimate \tasurcment Were You? 

1, Two thumbtacks. 

.2, Peneil. ' ^ • ^ 

;i. Two-page letter 

and envelope. ' 

•1.' Xii^ ™ _1 

5. Apple. ^ , 

6. .Package of 

• n\argaritie. , 1 
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^TEMPERATURE MEASUREMENT ACTIVITIES 
Degree Celsius 



I. IpREECELSirsi (■), 
Pegree Celsius ('0 is the metric mmm for tempi rilure, 
A, DEVELOP A FEKLIXG FOR mOM CELSIUS 
Take a Celsius thernionieier. Look ;it tin' iiwks on it. 

1. Kind 0 di'griYS. 

WATER FREEZES AT ZERO DEGREES CELSIUS {ifO 
WATER BOILS AT 100 DEGREES CELSIUS llOO CI 



2. Find the temperature nf the room, 
room rool. warm, or about right? 



T, Is the 



,1 Pu't some hot water from the faueet into acoiitainer. ; 
■ ' Find the temperature, 'C. Dip your finger 

quickly in and out of the water. Is the water very hot, 

hXor just warm',' ^ • , 

1. Put sonl^old water in a i'«ntainer with a thermome.ter, . 

Find theiWrature. 'C. Dip your, finger into 

the water. lsiN;ool,cold,orveryeold? 

5. Bend your arm wilh fhe in.side of your elbow around th?^- 
bottom'of the thepiometer,' After about three rfiinutes 
find the temperature, 'C. Your skin tempera- 
ture is not as high a^ your body temperature. ' 

NORMAL BODY fEM?IiI{(\Tl'RE IS 37 DEGREE'S 
■y CELSIUS (3 1 '0. „. . ■ 

AFEVER1S39'C:. • ' . , ' - 
■ A VERY HIGH FEVER IS tifC. 



06' 
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B, DEVELOP YOUR ABILITY TO EST1,\L\TE IN DEGREES 
CELSIUS 

For each item, ESTLNLATE and write down how many degrees 
Celsius you think it is. Then measure and write the ME,\SURE- 
\IENT, Sep how elose your estimates and actual measure- 
ments are, 

How Close 

.Estimate ^^easurement Were You? 

L ^Cx some hot and 

cold water in a 
/ container. Dip your 

finger into the 

water.' ^ 



2. Pour out some of 
the water. Add some 
hot water. Dip your 
finger quickly iii.U>^ 
the water. ' 

3. Outdoor tempera- 
ture. 

L Sunny vvindow sill'. 

.5. Mix of fee and water, 

\ Temperature at 
floor. ' 

7. Temperature at 
^ ceiling: 
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UNIT 




OBJECTIVES 

The student will reco^ize and use the metric 
lerms, units, and symbols used in this occupa- 
lion. 

f Given a nii'iru' unit. >tattMt>iisi' 111 ilii> 
ixviipation. 

f Given a measurement task in this ; oupa- 
tion. select the appropriate metric unit 
and measurement tool. 



Sl'GGESTEl)TE.\ClilNGSKQrE\TE 

1. Assemble metric mea.surement tools (rules, 
tapes, scales, thermometers, eti.l and 
objects related to this omipation, 

2. . Discuss with students how to read the 

tOdis. ■ 

3. Present and have students disciissj 
Information Sheet 2 and Table 2. 



•1. Have students learn occi 

'related metric mea.surements hy complet- 
ing Exercises (i and 7. 

5, ■ Test performance by usintJ Section .\ of 
"Te.sting Metric .Abilities." 



METRICS IN THIS OCCUPATION 

(1i:„if;eover to the iiielnc svstcm is under way. Larite corporations are already usinu 
nietric measurement to comp.'te in the world imrket. The metric system has lu'cii used in 
various parts of industrial and scientific communities for years, Legislation, passed in 
m authorizes an orderly transition to use of the metric system, .\s busines.ses and' 
indus'tries make this metric changeover, employees will need to use metric measurement 
in job-related tasks. 

Table 2 lists those metric t.Tms which afe most commonly used iii this occupation. 
These terms are replacini; the measurement units li,sed currently, Wliat kinds of job- 
related tasks use measurement'.' Think ofthe many different kinds of measurements you 
now make and use Table 2 to discuss the metric terms which replace them. See if you 
can add to theJ.ist o uses beside each metric term. 
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METRIC UNITS FOR HOMEMAKER/ HEALTH AIDES 



Quantilv 


Unit 


Symbol 


Use 


■ — ■ -\ ' 

. Length 


millimetre 


mm 


Thickness of sliced meat or cheese; thickness of materials such as wire, plastic, 
or metal products. 


centimetre 


cm 


Dimensions of saucepans, baking pans, casseroles; food portion sizes; height of 
patient; clothing sizes; dressings, compresses, bandaging materials. 


metre 


m 


Floor dimensions; length of fabric^ string, roll paper or wire; ' 


Distance 


metre 


m 


Travel directions; locating patients' homes; preparing trip reports, 

1 , :% '. 


kilometre 


km 


Area 


square centimetre 


* i 
crn 


Skin surface for rash or burn treatment ; size of wash cloth or bath towel. 


square metre 


111 


Floor area; fabrics; blankets. 
£ ■ , 


Volume/.Capacity 


— 

mlllilitrp 
IIIllillKri. 


— 

ml 


Measuring spoons and cups; serving cups; one serving of juice, milk, water; liquid 
medicines; chemicals; dry meastfres for ^ugar, flour, and baking soda in cooking 
< baking. , 


litre 


1 


Saucepans, casseroles, mixing bowls; pitcher of juice, milk, water: cleaning and 
bathing solutions. , 


Mass 


>, milligram 


mg 


Dosages of dry powdered or i]ranu!ar medicines. 


gram 


t 


ury pacKaged mixes, (irj ingrcnionis,ccreais,canneo goons, uunyuidicu luuuj, 
portion sizes. 


kilogram 


kg 


Meals; cnceses; iresn iruiis ann \egt imuio, uuzt'ii luuun, ui ud[jfl 
ingredients; canned goods; dehydrated foods; mass of patient. 


Dilutions or 
Concentrates 


millilitres per litre 


ml/1 


Mixing liquid cleaners and sanitizers; mixing fruit juice from liquid or frozen 
concentrates; preparing bathing or treatment solutions. 


grams per litre 




Mixing powders or granular concentrates with liquids for cleaning; sanitizmg; 
reconstitutini! dehydralod foods; proparinS baking soaa oam, 


Temperature 


degree Celsius 


"C 


Cooking; baking; patient's body temperature; room temperature; outside temperature, 


Food Energy 


kilojoule 


kJ 


Measuring or stating theenergy value of foods, energy requirements of people, 
energy content of diets. (100 calorie apple, about 400 kJ,) 




megajoule 




Calculating or reporting total daily, weekly, or annual intake, 


kilojoules per gram 


kJ/g 


Calculating sizes of portions and servings; counting food energy value intake; 
planning menus; making pu rchasing decisions. 


kilojoules per kilogram 


kJ/kg 


kilojoules per day 


kJ/d 


Energy content of diet or energy requirements. (2000 calorie diet, about 8 000 kJ/d,) 

1 ' ' 


mt ijajoules per day 


MJ/d 



E^C 
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TRYING OUT METRIC UNITS 



To give you practice with metric units, first istimate tlie measure- 
ments of the items below. Write down your best guess next to tlie item. 
Then actually measure the item and write down your answers using the 
correct metric symbols. The more you practice, the easier it will be, - 



Length 

1. Bed sheet length 



2, Bandage length 



3.' Patient';; height 



4. Height of ironing board 



5. Length of food tray 



6. Index card 



7- Length of hi! 



8. Length of room 



9, Width of bed 



Area 



10. Patient's room 



11, Kitchen floor 



12. Wash cloth 



13, Index card 



14, Table top 



Volume/Capacity 
15' Specimen bottle 



Estimate 



0^j[ THIC 



Actual 
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Ifi' Bath basin 



l^i. Milk container 



18. Night stand drawer 



19, Sanitizing liquid hot ;le 



20. Coffee cup 



21, Juic^ glass 



22. Cottage cheese container 



lass 

■ 23. Traction weights 



24, Box of detergent 



25. Tray of food 



26. A litre of water (net) 



27. Bag of oranges 



28. Patient 



fempi'raturc 
29, Hot tap water 



30. Cold water 



3-1. Room 



32. Outside 



Hslimale 
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AIDING WITH METRICS 



If is inipdrtani ti) bow what metric nieasuruinent to use. Sliow 
what nieasuri'iiienl to use in the following situations. 
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I, Diameter of cakt'pifn 


r 


2: Room temperature 




3. Height of table 




■■ 4. Capacity of plastic aiditaiiier 

1 


5. Areaofservin^aray 




6. Massofafniilorveijetable 




7. Dimonsions of halving pan 




8. Volume of casserole dish 




9. Masn)f bag of potatoes 




10. Capacity of serving; bowl 




11. Ileiphtof kitchencoiinter ' 


12. Your body temperature 




13, Mas,, of box of raisins 


^ „ — . — 


14. Volume of milk container 




■ ■ 15 Dinien.iiop.s of food portion: 




a. U'ngth 




b. .Width 




16. of room curtain . 


f— — 


17. Volume of a juice glass 





18, Mass of a food portion 



19. i\la.ss of adult male 



20, i\Ia,ss of adult female 



21. Mass of a 1x1 



22, .Mass of a child 



23, Reconstituting dry milk 



21, Knergy value of an apple 

25, Knergy value requirement 
of an adult female 
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UNIT 




OBJECTIVE 

'The student will recognize and lise rtiet- 
ric equivalents. 

• Given a metric unit, state an Vqiiivalent 
in a larger or smaller metrir unit, 



SUGGESTED TEACHING SEQUENCE 

1; Mike available the Information Sheets 
|3 ' 8) and the assoeiated Exercises 
(8-ll).ont'aiaiime. 

2. As soon as you have presented the 
Information, have the students complete 
each Exeri'ise. 

3. Check their answers o\ the page Wled 
ANSUIRSTOEXEITOSAND 
TEST. 

■ 

•1. Tost performance by using Section B iff 
"Testing Metric Abilities." 



METiRIC-METRIC EQUIVALENTS 
Centimetres and Millimetres 



1 2 3 4 5 6 




2 3 4 5 6 



Look at the picture of the nail next to the ruler. The nail is 57 mm long. This is 5 cm + 7 mm. 
There are 10 mm in each cm, so. 1 mm = 0.1 cm (one-tenth of a centimetre). This means that 
7 mm = 0.7 cm, so 57 mm = 5 cm + 7 mm ^ 
= 5 cm + 0.7 cm 

= 5,7 cm. Therefore 57 mm is the same as 5.7 cm. 

Now measure the paper clip. It is 34 mm. ^ This is the sanie as 3 cm + mm. Since each 

millimetre is O'.l cm (one-tenth of a centimetre), 4 mm = cm. So, the paper clip is 

.34 mm = 3 cm + 4 mm 
= 3cm + 0.4cm 

- 3.4 cm. This means that 34 mm is the same as 3.4 cm.- 

Information Sheet 3 



Now you try some. 

a ) 26 mm = ^ cm 

b ) 583 mm - cm 

c ) 94 mm = _„ cm 

d ) 680 mm = ^ cm 



e ) 132 mm - cm 

.f \ 802 mm = cm 

g) 1 400 mm - cm 

h) 2 307 mm, = cm 
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Metres,.Centimetres, and -Millimetres 

There are lOO centiiW'tros in one metre. Thus, 

\ 2m» 2xlflOcm-- 200cm, 
3ni» 3xl00cm= 300cni, 
8m« 8x,100m= HOOm, 
36m = 36xl00oni = ;irt00cm 

There are 1 000 millimetrosin one metre, so 

2ni= 2xl 000mm= 2000 mm, 
3m-- ;ixl()00mm= liOOOmm, 
6m= 6xl(W0mm= 6 000 mm, 
24 m = 24 x 1 000 mm --21000 mm 

t 

From your work with dennials you should know that 

one-half of a metre can be written 0,5 m (five-tenths of a nfietre), 
one-fourth of a centimetre can be wntlen 0.25 cm 
(twenty-five hundredths of a centimetre). 

This means that if you want to change threp'fourths of a metre to 
millimetres, you would multiply by 1 000. So 
0.75 m tl^SxlOObnwn 



T7;^x 100(1 mm 



:mm 



/.Tx 111 mm 

7nO mm I hi.s rr.r;ln.^ it m ~ 7 mm, 



Information Sheet 4^ 



Fill in thefollowmd chart. 



Millilitres to Litres 

There are 1 000 millilitres in on? litre. This means that ' 

2 000 millilitres is the same as 2 litres. 

3 000 ml is the same as 3 litres. 
•I 001) ml IS the same IS 1 lures. 

12 000 ml is the sam^n3 12 litres, " • ^ 

* 

Since there are 1 OCO millilitres in each litre, one way to change milli- 
litres to litres is to divide by 1 000. For example, ,, 



Or 



1 000 ml =7oOO litre = Mitre. 



2 000 ml 



•2 000 

T 



000 'V' 



es = 2 litres. 



And, as a final example, 

28 000 . ■ 

28 000 ml = rj^ litres = 28 litres. 

What if something holds 500 ml? How many litres 'is this',' This is 
worked the same way. 

IS the same as (.ine-haif lO,.") I of a litre. 
Change 57 millilitres to litres, 

mh rr^. litre fl,!),"!" litre I fiftV'Seven thousandth.'- of a 
'J>IIOO 

litrel. 



Information Sheet 5 

Now you try some, Complete the following chart. . . _ 



metre 


conlimolre 


millimetre 




millilitres 


litres 


m 


cm 


mm 




(ml) 


(1) . 


1 


100 ■ 


1000 




aoofl 


3 s 


'J 


200 




; 


i! 001) 




.1 










s 


<) 








1 1 11110 








fidiio 








74 








.iliil 


II.:) 


o,.s 


SO 






7011 




, fl ii 




I'll 111 






Il.!1 




2.5 






250 








IIH 






0..I7 




639 






2".^ 
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Litres to Millilitres 

Wliat do yi'u (ill if ynii iici'd to ilian^r litn^ li> tiiillilitrcs'.' KtMiicinhi'r, 
. ihiTc art' 1 slii^l niillilitivs iii one liii>-. or i Iitri 1 000 mi. 



2 liiiv> ^- '1 \ 1 

|;j htn-s^l.; \ lOOOnihliiiHlOmL 
O.lio litre ■■■ (MinxlOOOnih (ioOiiii, 



Information .'Sheet 6 

Ndw Villi try some, Conipli'tc \\\e iohm\i liiari, ^' 



litrps 
1 


millilitros 
ml 


s 


S 00(1 












i)(H) 






i)..i;i 






ISO 
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Grams to Kilograms 

I'hciv mv 1 1'Ol) iirams in oiu' kiloiiraiii. Thi^ mi'aiis that 

2 OOfl ((rams is the <ame as 2 kilopanis, 
,^ ()()();: :s the •iami' as 0 kc. 
TDOnistlic^atr.casO" ka.aml <i)oii 

To liianpe from tjranis to kilograms, you use the same proo'diire for 
d'aiiKing from millilitres 10 litres, 



Information Sheet 7 



Trv ih- followint; ones 



1! 


kilograms 
kg 


1 uno 


1 


ynoo 




2;)00() 






H 






■ 275 
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Kilograms to Grams 

•To ehanp'liihiliranis to jjran'is, you multiply by 1 000. 

! kr^ I xiooo;.= 1000 p. 

^2:i kr:^'i X l(iiHli;--2;i000 g, 



Information Sheet 8 



Complrti'lhe I'ollowiiijji'harl. 



kilograms 

k 


1! 




7 0(10 


11 






25 OOO 


(M 
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Changing Units at Work, 

V 

Some i)f the things you use in this oirupation may be measured iri 
differeiu metric units. ^Practice changing each of the following to 
metrii'Vquivaients by completing these statements, 



425 g of raisins is 

250 ml of water is 

21 cm bandage is 

2 kg ^of oranges is 

287 mm of tape is 

0.2 litre of milk is 

5 g of salt is 



500 g of sugar is 

2 m of wrapping paper is 

0.5 litre of juice is 

10 cm compresMs 

1 kg of meat is 

500 mi of milk is 

50 mg of salt is 



50 cm curtain width is . 



kg 

1 

mm 
g 

cm 
ml 
kg 
kg 
cm 
ml 
mm 

g 
1 

g 
m 
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OBJKCTi\'K 

The student will recognize and use 
instruments, tools, and devices for mea- 
surement tasks in this occupation, 

• Given metric and Custoniar}' touk 
instruments, or devices, differentiale 
iu'tween metric and Custoniarj'. 

• (liven a measurement task, select 
aiid use an appropriate tiKil /in- ■ 
strument ordevire, 

« Given a metric measurement task, 
. ' judge the metric quantity within 25'? 
and measure within Wr accuracy. 

SlGGFSTFUTEACfllNC.SEQUKNCt: 

4. 

1. Assemble metric and Customary mea- 
suring tools and devices (rules, scales, , 
"C thermometer, measuring cups and 
spoons) and display in separate groups 
at learrting stations. 

2. I law sUidonts examine metric tools and 
instrumen's for disnnguishing liiarader- 
istics and i^ompare them with Customary 
tools and instruments. 

3. Have students verhally describe charac- 
teristics. 

1. Present or make available Information 
Sheet il and Temperature Visual located 
nn Page 26. 

5. Mix metric and Customary toots or i^quip- 
mental learning 'Nation. (;ivestu(Sent:^ 
Exercises loa-ii 

b. Test performance i)y using Section (' of 
'Testing Metric Abilities/' 

Q^ri THE CENTER FOR VOCATIONAL FOUCATKJN 
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SELECTING AND USING 

METRIC INSTRUMENTS, TOOLS AND DEVICES 

Selecting an improper measuring tool or misreading a recipe may ruin prepared food or 
fail to meet the requirements for special diets, For example, using 1 teaspoon of salt rather 
than 1 millilitre (1/5 teaspoon) in a recipe would provide too much salt for persons on a low 
sodium diet, Here are some suggestions: 

1, Find out in advance whether Customary or metric units, tools, instruments, or 
products are needed for a given task. 

2, Examine the tool or instrument before using it. 

3; The metric system is a decimal system. Look for units marked off in whole 
numbers, tens or tenths, hundreds or hundredths. 

' 4, Look for metric symbols on tools and equipment such as m, mm, 1, ml. 

5, Some products may have a special metric symbol to show they are metric. 

6, Don't force devices which are not fitting properly. 

7, Practice selecting and using tools, instruments, and devices. 
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WHICH TOOLS FOR THE JOB? 



MEASURlWli IN 
HOMEMAKER/ HEALTH AIDES 



Practice and prepare to demonstrate your ability to identify, 
select, and use metric-scaled tools and instruments for the tasks given 
below. You should be able to use the measurement tool* to the appro- 
priate precision of the tool, instrument, or task. 



Select and demonstrate or describe use of tools, instruments, or 
devices to: 

1. Measure 250 ml of milk. 

2. Select and prepare a 21 cm square pan for baking. 

3. Measure internal temperature of cooked meat. 

4. Measure the amount of flour needed for a recipe for quick 
breads. 

5. Check the proper room temperature. 

6. Determine the quantities of the ingredients needed for a fruit 
compote. 

7. Prepare a meat loaf. 

8. Determine, prepare, and serve the required amount of food 
. , for a convalescent's diet. 

9. Bake a cake. 

10. Order fabric for new curtains. 

11. Measure and dilute a juice concentrate. 

12. Determine the patient's mass. 



13. Determine the size and location of a new skin lesion so you 
can describe it to the doctor. 



For the tasks below, estimate the metric measurement to within 
'25% of actual meprement, and verify the estimation by measuring 
to within b% of actual measurement. 
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Estimate ■ 


Verify 

/ __ 


1. Flour in a canister: , 
a. Mass 


« 


. 


b. Volume 






2. Temperature of: 
a. Room 






b. Outside 




— 


c, Bathing solution 






d. Baby formula 






3. Mass of a roast 






4. Dimensions of a baking pan 






5. Mass of squash or some other 
vegetable 






6. Body temperature 






7. Mass of one serving portion of meat 






8. Height of shelf space in storage 
cabinet 






9. Volume of a juice glass 






10, Mass of a head of lettuce 




... . 


11. Size of a 10 ml dose of medicine 






12. Mass of: 

a. Another adult 






b. An infant 
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OBJKCTIVE 

The student will recognize and use metric 
?iid Customarj' units interchangeably in order 
ing, selling, and using products and supplies in 
this occupation, 

• Given a Customary lor metric! measure- 
ment, find the metric (or Customary) 
equivalent on a conu^Mon table. 

• Given a Customary unit, state the re- 
placement unit. 



SUGGESTED TEACHING SEQUENCE 

1. Assemble packages and containers of 
materials. 

2. Present or make available Information 
Sheet U) and Table 3. 

;]. Have suideius find approximate nietric- 
Ciislotiiary equivalents by usirif* 
i". 



Tost perfoniance by 'ising Sedion 1) of 
■•Testini; MctrR- Abiiincv" 



"ftT 
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METRIC-CUSTOMARY EQUIVALENTS 



During the. transition period there will be a need for finding equivalents between systems. 
Conversion tables list calculated equivalents between the two systems. When a close equivalent 
is needed, a conversion table can be used to find it. Follow these steps; 

1 . Determine which conversion table is needed. 

2. Look up the known number in the appropriate column; if not listed, find numbers you 
can add together to make the total of the known number. 

3. Read the equivalent(sl from the next column. 

Table 3 on the next page gives an example of a metric-Customary conversion table which 
you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise 
17, Part 2 and Part 3. • 

Below is a table of metric-Customary equivalents which tells you what thefietric replace- 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The 
symbol - means "nearly equal to." 



Icm^ 


0.39 inch 


1 inch ^ 2.54 cm _ 


Iml^ 0,2 tsp 


Itsp': 


5 ml 


Im^ 


3.28 feel 


I fool ^ 0.305 m ' 


1ml* 0.07 tbsp 


1 tbsp - 


15 ml 


Im* 


1,09. yards 


1 yard =^ 0,91 m 


11^33.8 floz 


IfloZ': 


29,6 ml 


1km- 


0.62 mile 


1 mile - 1.61 km 


1 1 * 4.2 cups 


Icup 


237 ml 


1 cm- 


O.K) sq in 


1 iiq in ^ 6.5 cm" 


' ll*2,lpts 


Ipt- 


0.471 


1 m- - 


10.8 sq ft 


1 sq ft ^ 0.09 nr 


11^ 1,06 qt 


Iqt^ 


0,951 


1 m' - 


1.2sqyd 


Isq yd-0.8nr 


lh0,26 gal> 


Igal* 


3.791 
28,3 g 


1 hectare - 


2.5 acres' 


1 acre * 0.4 hectare 


1 gram * 0,035 oz 


loz* 


1 cm-^ ^ 


0,06 cu in 


1 cu in 16,4 cm' 


1 kg 2.2 lb . 


lib* 


0,45 kg 


Im'^ 


35,3 cu ft 


1 cu ft * 0.03 m- 


1 melnc ton '* 2205 lb 


lion- 


907.2 kg 


Im" * 


1.3aiyd 


Iciiyd - O.Sm' 


1 kPa ^ 0.145 psi 


Ipsi- 


6,f<95kPa 



*.-\d,ipii'd Iriiin lyl's \imun' ■SSt-tm .1 Tcackr's InlmduciMK !o Mdnc Mmcmen: Division nf F ducatiun.il 
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MILLILITRES TO FLUID OUNCES 


•FLUID OUNCES TO MILLILITRES 




ml 


fl.oz. 


ml 


fl.oz. 


ml 


Il.OZ, 


fl n7 


ml 


fl.oz. 


ml 


fl.oz. 


ml 


100 


3.4 


10 


.3 


1 




10 


295.7 


, 1 


29.6 


.10 


3. 


200 


6.8 


, 20 


.7 


Z 


07 

■U i 


20 . 


591.5 


2 


59.2 


.2 


6 


300 


10.1 


30 


1.0 


Q 
0 


in 


30 


887.2 


3 


88.7 


.3 


9 


400 


13.4 


40 


1.4 


4 


.14 , 


40 


1182.9 


4 


118.3 


.4 


■12 


" 500 


16.9 


50 


1.7 


, 5 


.17 


50 


1478.7 


5 


147.9 


.5 


15 


600 


20.3 


60 


2.0 


6 


.20 


60 


1774.4 


6 


177.4 


.6 


18 


700 


23.7 , 


70 


2.4- 


7 


.24 


70" 


2070.2 


7 ■' 


207.0 


,.7 


21 


800 


27.1 


80 2.7 


8 


.27 


80 


2365.9 


8' 


236.6 


.8 . 


24 


900 


30.4 


90 


3.0 


9 


.30 ' 


90, 


2661.6 


. 9 


266.2 


,9 . 


'27, 



5 ml (4.9 ml) = 1 teaspoon, 15 ml (14.8 ml) = 1 tablespoon 



1 teaspoon = 5 ml (4.9 ml), 1 tablespoon = 15 ml (14.8 ml) 



CULINARY MEASURES 


BAKING TEMPERATURES 




Ounces (fluid) 


Millilitres 


Oven 


' "F 


"C 


1/fi|Usp.) 




Very slow 


250- 275 


120-135 


l/2(lTbs.) 




J 




Slow 


300-325 


150-165 


2 (1/4 CUD) 


60 


3 

J (1/2 cup) 


90 
120 


Moderate 


350-375 


175- 190' 


5 


150 


Hot 


400- 125 


. 205-220 


6 (3/4 cup) 


iftn 


7 


210 


Very hot 


450- 475 ^ 


230-245 


8(1 cud) 


240 


16 (2 cups =1 Dint) 
24 (3 cups) 


480 
, 720 




■ 32 (4 cups = 1 quart) 


950(0.951) ■ 


M (8 cups = 1/2 gallon) 


1920 (1.91) 


128 (16 cups = 1 gallon) 


3840(3.81) 



THEC 
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Table 3 



ANY WAY YOU WANT IT 



1. 



You are working as a homemaker/health aide in a patient's home. 
With the change to metric measurement some of the things you 
order or use are marked only in metric units. You will need to 
be familiar with appropriate Customary equivalents in order to 
communicate with other professionals, patients, and suppliers 
who use Customary'units. To develop your skill use the Table 
on information Sheet 10 and give the approximate metric 
quantity (both number and unit) for each of the following 
Customary quantities. 



Customary Quantity 



a ) 2 cups of flour 



b ) Iqtofmilk 



c I lib. of ground meat 



d ) 8 in. square pan 
e ) 2 t'sp. dose of medicine 



3Tbs. of sugar 



ff ) 1/4 in, thick slice of beef 



h ) 3/4 in. thick steak 



4fl.oz. of cleaner 



j ) 8 oz. serving of potatoes 



k ) 2 yd. of fabric 



1/2 in. wide bandage 



m ) 4 oz. casserole "serving 



n ) 150 lb. patient 



Metric Quantity 



2. Use the conversion tables from Table 3 to convert the following: 



a ) 120 ml 



fl.oz. 



fl.oz. 



b) 250ml = 
c ) 950ml = fl.oz. 



d ), 32 fl.oz. 



ml 



e ) 6 fl.oz, 



ml 



t ) 1/2 cup = ml 



g ) 13/4 cup = ml 



h ) 2tsp. 



ml 



. i ) 16 fl. oz. = ml 



j ) 64 fl.'oz. = ml 



k ) 85ml = fl.oz. J 



1 ) ITbs. = ml.;., » 



3. Complete the Requisition Form using thejtems listed. Convert 
. the Customary quantities to metric before filling out the form. 
Complete all the information (Date, For, etc.). ' 
Order the following homemaker/health ajde supplies: 

a ) Ipt. of vinegar 

b ) Igal.ofmilk 

c ) 10 lbs. of potatoes ■ 

d ) 51bs.Qf sugar 

e ) 1/4 lb. of steak . ^ 

f ) 4 fl.oz. of medicine 



REQUISITION 



sDate 



For 



Date Wanted 



Deliver to 



QTY 



UNIT 



ITEM 



Requested by 
Approved by 
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Exercise 17 



24 SECTION A, 



ERIC, 



1. One kilo^am is about the mass 
of a: 

,[A| nickel 

[B] apple seed 
[C| basketball 

(D) VoIkswagen^'Beetle" . 

2. A square melre i? about the 
area of: 

[A] this sheet of paper 
[B| a card table top 
jC) a bedspread 

[D| a postage stamp 

3. To measure the amount of milk for 

, a given diet, the metric units used are: 

[A I millilitres 

[Bl metres 

[C] grams 
[D| Celsius 

4. The metric unit used in determining 
the mass of, apples is: ' 

[A I millilitre 

[B] milligram 
[C| litre 

[D| kilogram 

5. The correct way to write twenty, 
■((rams is: . ' 

■ (Al 20|!ms / 

[B] 20 Gm. / 

[CI 20b. / 

20'|| ' 

6. The correct way to write twelve 
thousand millimetres is: 

I A] 12,000 mm. 

|B| 12.000 mm 

(C|. 12000mm 

[D] 12 000 mm 

THE CENTER FOR VOCATIOMAL EDUCATION 



SECTION B 

7. A baking sheet 20 centimetres 
wide also has a width of: 

[Al 0.2 millimetre 

[B] 200 millimetres 

[CI 2 millimetres 

[Dr2000 millimetres ' 

8. A 750 gram can of fruit is the 
same as: 

[A| 0.75 kilogram 
[B] 7500 kilograms' 
[C| 750 kilograms 
^ [D| 7.5 kilograms . 

SECTION C 

9. For measuring centimetres, you 
would use a: 

[A I scale 

[B] thermometer * 

[C] measuring cup 
[of tape 

10. For measuring Celsius, you would 
use at., 

[Al^pe /'^ ' 

[B] scale ^ ' 

[C] thermometer ^ 

[D] measuring cup 

11. Estimate the jength of the line 
segment below: 

I ^ ^ -I 

[A] 23 grams 
[B| 6 centimetres 
[C| 'lOmiilimetres 
[I) I U pascals , 

12: Estimate the length of the line . 
" segment below: 



SECTION D 

13. The metric unit which replaces ' 
the dry ounce is; . 

[A] millimetre^ 

[Bl milligram// 

(CI pam / 

[D] millilitre 

14. The metric unit whicl^j^laces lea-, 
spoons and tablespoons for medicine 
dosages is: 

[A] grams 

[B] millilitres 

[C] milligrams 

[D] millimetres 

Use this conversion table to 
answer questions 15 and 16. 



ipl 


fl.oz. 


ml 


fl.oz. 


100 


3.4 


10 


.3 


200 


6,8 ■ 


20 


.7 


300 


10.1 


30 


1-0, 


400 


13.4 


' 40 


L4 


500 


1'6.9 


50 


i.7 


600 


' 20.3 


60 


2.0 


700 


23.7 


70 , 


2,4 


800 


27.1 


80 


2.7 


900 


30.4 


90 


3.C 



[A I 10 millimetres 

[B] 4 centimetres 

[CJ 4 pascals 

[D] 23 milligrams 



15. The equivalent ot250 ml is: 
[A] 2.5 fl.oz. 

[Bl 8.5 fl.oz. 
[Cj 25 fl.oz. ' 
[D| y fl.oz. 

16, The equivalent of 940 ml is: 
[A| 30.4fl.oz. 

Ib| 94,0 fl.oz. ,. 
Jd 9.40 fl.oz, 
[Dj 31.8 fl.oz.* 

I 
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ANSWERS TO EXERCISES ANli TEST 



KXEKHSKS I THK Ki 



■ I.] 'L\W ^! ^Ia:l{l:r ^ ;:i (\h h 
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i;\i-R{isi:s 



hi ll.lo.Ti'- 
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Li' i''^art'ivpro(!:;ivd i:: iomL A; 



i motrr 
' 111 


I'oiUimetrf 
cm 


iiiilliir.oire 
nun 


i 1 


100 


1 !inii 




200' 








i:; iHiii, 


r- 






! 


I'lOI'ii 


ill Hi 


f " ■ — 


I' lOlii 


i:iOiin, 


) 


SO 


iMHi 


i 

• -li; 


Midi 




■ iiU)25i 


IX 


2;i 


■ I'' 1 hi 


' 1 l,N 




1 it'i.Hh 







03 



1 

,11]] 


lilrr> 
1 


J. 

.liiOO 




hliHH) . 

* 1 . 


(hi 


. i>.i;!IH)i 


s 




Mil 


i2.;iH)i!i 










\'\:\ 


lilOOl 
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1 ITOi 


11,1: 




iil,2'' ■ 
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uJ 
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1 itiiHim 
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1 ; 
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t 




1 1 
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. 

'1, ! 


ilOdi 







Part 2, 

a ) -l.lfl.oz. g ) mml 

1) ) 8'.5fl.oz. h ) 10 ml 

c ) 32.lfl.oz. i ) 473.1 ml 

d ) 916.4 ml j ) 1 892.7 ml 

(■ ) 177.1 ml k ) 2.87 fl. oz. 

f ) 120 ml 1) 15 ml 

Part 3. 



KxcrcLse 14 



a ) 0,47 litre d ) 2.25 kg 

b ) 3.79 litre e ) 0.1125 kg 

c ) 4.5 kg f ) 118.4 ml 
a ) 0.425 kg i ) 200 cm 

b ) 0.25 litre j ) 500 ml 

' oIaI""' f ' 'i'K'^TINT, METRIC .ABILITIES 
d ) 2 000 g 1)1 000 g — 

p ) 28.7 cm ni ) 0.5 litre 

f ) 200 ml n ) 0,05 g 

2 ) 0.005 kg 0 I 0.5 m 

h 1 0.5 kg 

i':\t:i;i'w:si,jA\iiif; 



TluM!bwoi\ depend nii ihe 
itciiK ii<('d for iho iiclivitie^, 

HXETO 17 
P:irtl, 

a ) 171 ml li) I.DOScm 

h ) 0.95 litre i ) 118,4 ml 

c ) 0.15 kg j ) 226,4^,,. 

d ) 20.;i2cm k) 1.82 ifi' 



1. 


C 


9. 


D 




B 


10. 


C 


.'!. 


\ 


11. 


\] 


4. 


U 


12. 


\ 


5. 


L) 


13. 


C 


(i. 


1) 


11. 


B 


7. 


B 


15. 


B 


8. 


.\ 


U). 


I) 



e ) 10 ml 
r ) 45 ml 



I I 1.27 cm 
m) lM2g 



g I 0.r)35('m n) 67,5 kg 
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TEMPERATURE 



«!t! 

I 

Danjjeroiis temp. lO'C 40 1- 

I * I 
> 1 1 

I " ' 

High fever temp. 39'C 39 j-- 

. 'I 

Feverish temp. .')S°C 38 -j- 
Novmal teiii[). 3/^! 3? i-f 
Subnormal temp, 'i^X Jii 



35 



34' 





60^^ 

50 1 , 

I 

40 ' 

20 
10 
0 




Boiling Water lOO^C 



Normal body temp. 37°C 

Comfortable room temp. 
20'Cto23°C 



Freezing water O'^C 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 

(* Optional) 



UNEAR 

Metre Sticks 

Rules, 30 cm 

Measuring Tapes, 150 cm 
*Height Measure 
*Metre Tape, 10 m 
*Trundle Wheel 
*Area Measuring Grid 

VOLUME/CAPACITY 

*Nesting Measures, set of 5, 

50 mM 000 ml 
Economy Beaker, set of 6, 

50ml-1000ml 
Metric Spoon, set of 5, 

1ml •25 ml 
Dry Measure, set of 3, 

50,125,250 ml 

Plastic Litre Box 
Centimetre Cubes 



MASS 

Bathroom Scale 
*Kilogr2m Scale 
*Platform Spring Scale 

5 kg Capacity 

10 kg Capacity 

Balance Scale with 8-piece 

mass set 
*Spring Scale, 6 kg Capacity 

TEMPERATURE 

Celsius Thermometer 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by 'V' 

I A. ' Assorted Metric ^lardware-Hex nuts, washers, screws, 
cotter pins, etc. 

B. Drill Bits-Individual bits or sets, 1 mm to 13 mm range 

C. Vernier Caliper-Pocket slide type, 120 mm range 

D. Micrometer-Outside micrometer caliper, 0 mm to 25 mm 
range 

E. Feeler Gage-13 blades, 0.05 mm to 1 mm range 

F. Metre Tape-50 or 100 m tape 

G. Tlierraometers-Special purpose types such as a clinical 
thermometer 

H. ' Temperature Devices-Indicators used for ovens, freezing/ 
coolmg systems, etc. 

I 1. Tools-Metric open end or box wrench sets, socket sets, 

hex key sets 

I J. Weather Devices-:Rain gage, barometer, humidity, wind 

velocity indicators 
I K. 'Pressure Gages-Tire pressiire, air, oxygen, hydraulic, fuel, 

etc. 

L. ' Velocity-Direct reading or vane type meter 

M. Road Map-State and city road maps 
I N. Containers-Buckets, plastic containers, etc., for mixing 

and storing liquids 
I 0. Containers-Boxes, buckets, cans, etc., for mixing and 

storing dry ingredients 

Most of the above items may be obtained from local industrial, ^ 
hardware, and school suppHers. Also, check with your school district's 
math and science departments and/or local industries for loan of their 
metric measurement devices. 



'Measurins .devices currently .ire not available. Sub,slitute devices (i.e., thermometer) 
may be used to complete the measurement task. 
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59 



REFERENCES 



.1/ Homi' iitlh \kim- Mmurinii. (Kit) Butterick PuWishing. P, O. Box 1945, 
Altoona, PA 16603, 1^74. 1 filifislrip (color), 1 audio cassette, Teacher's 
Manual (28 panes), wall charts, measuring cup. pam scalo hermometer, 
^ meuikurinn tape, sheet of 48 individual metric adhesive labels for sewing 
machine throat plate, metric equivalency chart, $75.00. t 

.•\ppealing, easV'tO'Use, activity-based resource kit for .secondary home- 
making and consumer education. Focuses on advantages of the metric 
s>*stem in sewing and cooking. Teacher guide includes content for teacher, c> 
references, fiimstrip questions, 1 8 pages of reproducible activity sheets to 
familiarize students with basic metric units in consumer and homemaking 
situationsjnd an answer sheet. 

Imph'fiwntmg Ihi' Sklnc System m Hospital Fovd h^porotm, by Derieth Rone 
and Elizabeth M. Frakes. Jouml of the Amenm Oietctic AssociQtioti v67, 
October 1975. pa{[es 361-3. 

Article describing the conversion of recipes, conversion of equipment used 
for weighing and .neasuring, and training of employees in the use of converted 
recipes and equipment at the University of Kansi^ Medical Center. 

Lc/s Mmun Metric. A Teachen Iniroduciion to Metric Mmurment. Divi- 
MOri of Educational Redesign and Renewal, Ohio Department of Educa- 
tion, 65, S. Front Street, Columbus, OH 4321^, 1975, 80 pages; $1.50, ' 
must include check to state treasurer, ' 

Activity-griented introduction to the metric system designed for indepen- 
dent or group inservice education study, Introductory information about 
metric measurement; reproducible exercises apply metric concepts to 
cWmon measurement situations; laboratory activities for individuals or 
groups. Templates for making metre tape, litre box, square centimetre grid. 

Vt'.ft'rv r^r, Hon in \\\'i^h c O^M Bnck with c Mct^r-Stick, 
Mrtncalion lastitute of .\merica. P.O. Box 236. \orthfield, IL 60,093. 
1971. 23 min., 16 mm. sound, color; $310.00 purchase, $31 00 rental. 

Film prescnLs units fur length, area, volume and mass, relating ea?h unit 
. U) manv roinmon ohiccts. krm overprints show correct use of tnetric 
symbols and oase of metric calculations. Relationships among metric- 
measures of length, area, volume, and mass are illustrated in interesting 
ajid unforRetlable ways. ' ■ 

Mrjij F.du'.-iitj'K. An Aiui^^iGd''! HiMioUfQph-t'or VocatKml TcchntCdland 
Adull !\lua:',wn Product Uilization, The Center for Vocational Edu* 
cation. The Ohio State Uni\ersity, Columbus, OH 43210, 1974, 149 ^ 
pages; $10 00. 

Comprehensive bibliography of instruction 'J materials, reference mate- 
najs and resource list for secondar}'. post-secondary, teacher education, 
and adult ba3ic education. Instructional materials indexed by ISjoccu* 
pational clusters, types of materials, and educational level. 



]klric UuCQtioii A Position Poper (or Vocotioncl TtchmcQl Qnd Adult 
[ducQtion. Product Utilization. The Center for Vocational Education, 
The Ohio State University, Columbus. OH 43210, 1975, 46 pages; 
$3.00. 

Paper for teachers, curriculum developers, and administrators in voca- 
tional, technical and adult education. Covers issues in metric education, 
the metric system, the impact of metrication on vocationil and technical 
education, implications of metric instruction for adult basic education, 
and curricului^ and instructional strategies. 

METRIC SUPPLIERS 

Dick Blick Company, P.O. Box 1267. Galeiburg, IL 61401 

Instructional quality ruin, tapes, metre sticks, cubes, height measiuts, 
trundie^wheeli, measuring cups and spoons, personal scales, grim/kilogram 
scales, feeler and depth gages, beakers, thermometer^, kiti and other aids. 

Ohaus Scale Corporation, 29 Hanover Road, Florham Park, NJ 07932 

Instructional quality and precision balances and scales, plastic calipers and 
stackable gram cubes for beginners. ^ , 

INFORMATION SOURCES ^ 

American Home Economics Asaodation, 2010 Massachusetts Avenue, NW, 
Washington; DC 20036 ' . 

American National Metric Council, 1625 Massachusetts Avenue» N.W., Waihir 
DC 20036 

Charts, posters, reports and pamphlets, Metric Reporter newsletter. National 
metric coordinatingtouncil representing industry, government, education, 
professional and trade organizations. 

National Bureau of Standards, Office of Information Activitiw, U.S. Department of 
Commerce. Washington, DC 20234. 
Free and inexpensive metric charts and publications, also lends ftlms and 
displays. 



